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(54) COMMUNICATION NETWORK AND PATH SELECTION METHOD FOR THE SAME 

(57)Abstract: 

PURPOSE: To speed up the routing path search by determining a designated route for each request of 
connection between an access node and a destination node out of the set of usable links automatically 
selected in advance for each destination node positioned inside a network. 

CONSTITUTION: Inside a packet exchange communication network, a routing controller A prepares a 
connective list and a tree from the number of connection links of respective nodes (a)-(r) while using a 
network topology. Besides, respective nodes (a)-(f) and (g)-(r) are classified into the backbone and 
geographical subareas 1 -3 and stored in a data base together with the connective list and tree by the 
device A. Next, corresponding to each request of connection between the access node and the 
destination node, the designated path is calculated from the list and three stored by the device A, 
determined and connected to a packet exchange device. Thus, the routing path search can be speeded 
up without degrading the optimization criterion of the routing algorithm and without generating any 
additional control messages. 
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1 

[#fF«t*©tSH] 

*y h7-£rtfc4M^*#**/-Fffl©l»©#yB 
fit, 20 

&*>y h<7-? • y-FfcSttSn&U 

t^Tffl^-^ 1 ?-^ • y-Fs-g-tr^MSSi^xT?* 

MaaaiRtty u -©#$«/- ft? ttfcv> y- f &a ? tr 
a© r§ij ) HW^i'J 

TtcRfSKD r«j S^rfs, /ty^jj?— > • y — F 

r»!Stv-KWxij7 • y-F(cbT. BfriHy- 

2O©t^IiJ7K©t^T(0U>i'l:ttfflU SU> 

? ©-tn-f n &&irr s 2 a © y - f © 5 *> -rs^tt^ 

ftiS©y— FSrA'y^tf— >lcffi#.An-5#f9i£:. 
A*y^^->^e.Hj-^xUT-v©U>^S:»WL. Sifeg 

tt^u-tt5tj-5mrfB'y-^xu7 • y-H© rgjj 40 

7x >J7 • y — F © rgjj dVN*y^jj?-> • y-F© 

it^xur • y-p*ftjeu ^IW7x'J7«tt5 
MfB^fr (At^T© y - F© 5 •£© 1 OS* 

fit, 

v> y - F s^tru-^x u 7S£B^-©usiSt 
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2 

2o©A-y^-> • y-FSSi^T-5U>^TaS52.A < 

HWx'J7ft©2^©y-HSfc(jt^x'J7 • y 
-F-tA*y£3j?-> ■ y-F*S«-r*u>!?'r»*, 

■9-7XU7 • 'J >9*&fetZ>^mt*fStS. «#B2 
i;fc»3teiESs©*-y F 1 ?-?. 

imtm 5 ] mm>>? mm&&m*> 

(i) aS5fey-H*tTi?-feX • /-HtHC-S-^XUT 
!*3tC^BTSt#«T^irX • J- F • iJ-^xU TtcK 
-r-5>J>^, (ii) 365fey-HfcL<ttT^-feX • y- 

p©— ^Ay^#->rtt&ff-r5i:#K»s-rsy 
-H©-y-^xy7trjSTsy >^^±r/Ay^jp-> • 
y>?, ail) r?-fex • y-b*t^5fey-H*tftfc 
a -y > ft cttts t # & a* y # > • y> 
^, (iv) • y-Fi^y-H^s&s-y-^ 

xu7rtcfijst5t^a/i^?#-> • y >?t7? 
■fex ■ y-H • u-^x'jyicM-rsu^^t^y-H 
fc«-r*'j>^*, »Kft£tc«fflwfe&fc©£LTg 

ffi©T<"<T©y «a»3£fc«ffliriBTr*^t>fi!) 

1, 2, 3, 4Sfc«5tCE«©*y F>7— 
[§t*®7] T^-feX • y-H (3 0 0) tCiS^T, g 

siy>^ (209) tfflssftt*nfc**©y-H (2 

0 1&^L2 0 8) t&^ti/Vry b3z&Mt6*y F«7 

-9 (200) mrmi£m&%Mm-z>jjm-c$>^x, 

WEr^-kX • y-Hi^5fey-H©W©«i^S*^t 

i»©A*y#jtf-> • y-Htttifcro-y-^xyr • y- 

wciatt^artowic^y F>7-^«^(cT^-fex-r5 
hy-^ • y-Ftsiesnfcy >^©»t?c&?> 

•3-c, #y-F^-Sfcitan, ^©e^ ov-h) ^ 
«j*o«gn**>b^y-Fo5^«»safin5. s^f* 
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(3) 

3 

mmmm&y u -©»**■/- p-cti&v* y - f £a ? 
• y-Ftcu etre«ffi&!y u -©^siLfc^s 

TfcjR-raHU r«j s^rr-a. nv9-»—>- y-F 

rty^*->#6t^XU 7^© 'J>^*»«fU S«9e 

ttyu-K*«-*awa*^x«j7 ■ y-F© r«j at/\* 
y?#->- /-HfcHttsnst^siWft, waa-y- 
^x'jr-;-Ho rsj ^/t>y^#-> • y-F© 

t^xij? • y-ps&su nu-y-^xuric^it-g. 

QW-fX. U 7 fc L < nfe / - FSc<fc 0 *> 

W - F *#trtJ-^X U 7 i;fc«^©B7j £&*-t § 

Pli;'t}-^XU7W©20©/-F*fctti*-^XU7 • 7 
XxU7 • u>^*«ftT*S»t*^-tr, *M8S 

(i) 5S*y-F^*7^-feX • /-FtHU^XUT 

rtfc&B-r st^ra^-trx • y-p ■ -s-^xurfcR 

T-5U>;?. (ii) 5S5t/-FfcL<«7^-feX • 7- 
F ©-7j#*A <y ^ >l*3 (C&M-T -5 £ § {SKST 3 / 

-F©-y-yxu7icJi-rs | j>^*5i;r;A<y^^-> • 

>J>^, (iii) 7^-feX • y-FiJ6$fey-P*»#ctC 
Ay £#->ftlC&BT5<fc£fiAy:5?#-> • <J> -ft? 

(iv) T^-feX • /-Ft^y-F^S^Sit^ 
XU7ft(CftHT5££fciAy?3t?-> • U>^t7i^ 

■fey. • y-F ••y-> r xU7tcR-r5U>^t^5fey-F 
fB©T^T©'j>^&, iSK^tcffifflBrtg-rfeVife© 

*- F • 7;p=f 'J 5?A*frJrr«R»si*tK 50 
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7, 8, 9, 1 OSfctel 1(CE*©^. 
[f£W©PiWl7S:3JK] 
[0 0 0 1] 

Ictt, ^?h-7-f ■ F#n3>*Ay£#->i*fc© 

wr-s^aictoT, v-x • y-Ft5B5fey-F©Rsj 
©«»a«&«afl:-r«&8&cDSB*j:r«rSKwr 

[0 0 0 2] 

[«£*©&«] x-^S l"A$-yr>j tPf^nSx-^ 
(DM^i* thrum? SA^y P33&*y P^-^S 
\z&iT, itof-^Migi^fflsiits c t^t 
^t^-rmmzu^x^tz.. -£-©<fc5&*y p?-^ 
^-^ffliisaftia-rsx^F • y-Hfc»n*s 
nfc««©*ss6«sn&3?*y-Fs^Tr^*. -e 

©±5&^!» F • *y F>7-^f4, ifiaWtCi£<^ft 

v # a *> © a d # 5. -t © * 5 

SWCHfiLJ^tf- S2^©X>F • y-FW© 

h. xxa>7v- 

(Nussbaumer)©TeleinformatiQue2 (pp. 92~117) "Press 
es Polytechniques Romandes 1987"(C$S^*Sfj;^)S^ 

[0 0 0 3] fiSIMf? : *vW—9 • UWVMVth 
UntiitU 6 JEcH-jRftfcWWi, V— X • y— F t J6 
5fey-F©W©SK*^*tSri-??*S„ ^y F>7- 

», «»ftie»iiiB«a:i^fc«w-iflEtf*3n*. 

r, $sreavs. ^©7;u^uxab, y— foSIS 

feA-Jry F©itfT£tSI£b&frn(f&'S&^o l~77>f 
€>T, i©7;i/^UX*Ali«ST#5^*&ftftT#S: 

zf u x a t? znixm® ? ^ y\z <fc o T*t> o » * m 

miZ$£iT, *y F9-^Sft®CfiJfflT^5±5JrL 
^^ntf^S^V^ #<©»g\ ^yhy-i'H, A^r 
5/ heSKfia^SMta?), *»o*A:*©A^ry F«Sfi 

fcm9$m<Dmmtx)i-7y F©isi±r*s. «©^ 

fctt, aftnxh&giJMb, fc-SWifflmWfcEHSlil, y 
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*y ^MITT Z>Z\ t^OIWT &5. ££2* 

ft*. -€-©ft£fc©«< h?7^9^©«WJ;tf*? 

St3t»^r#f- (deterministic policy:HS^ft") 
iftSW?j£f (adaptive policy) fc^jKf*. #5t©7 

AS*W5ut*»tt5. te©fc©tt£:/-FK:# 

a* «t d it l < & *« ^<z}&(D7)vmx& \$&mwm 

LV^s, ft^n«SSjt5£ (flooding routing) $fctt5 
>^A)g?§Ji^ (random routing) tmXnzmitim 

[0004] i. ft^n^fg^ 
© / - f [csa^nty- f^\ sitto t> ©/i 

9, ft-S^MTCA^-y Fcd4>&< tfe lo©3tr-£?B 

5fe / - f ^se^rr s c t # njte \z a t> , Lfc^Tv- 

rffrtlS. ft^n^S§^K. *y F^-^iJffltCiS^ 
«fc D M^*£&£a^ T^IR D ffillcjij^-r * J; 5 

t— ^t>. *>y hy-^ic^tts^fty-Fwiffiaift 
[0005] rne>©iijt$, ffiM333cfctf«&tif3©iB, 

StC*frsftMiLT. *-y F?-^«2g©fU"JB^fi 
g^^^TX^-JVFSS<i:SfSI5^Tft* <> £©7 

n, ^©7^-;i/F&^-r*^'ir-y F^^^ns. 

[0 0 0 6] 2. 5>yA«?Smfe*fcS«*» (stoc 
has tic) 
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• F?7^ >yi?©si^^$i|pfr5fcs?)}c, y-Fta^-n 

?Ji(c^ifc^}cSS~£taL&v\, 9>^ASS§ft^ 
tt. fctcfcaiRLfctfJTJ'J >^±!:§i/^7 F© 1 r> 
SAc«ffim©nlf-S^mt-Sfe©Tft*. £©?J& 

*a, s«wft^ntfep?«n*o z.<D^mi, /-f- 

•y F©««lCj;*^y F^-^WfiS^nSrMKTSo 

A^yF«, ^5fey-FC^O*S(7)SSST 
*a&<isll]t) ©«&££§<, 

[0007] 3. vtrnwrnvmiz 

(a) @^gg§^ 

HfeSeSS^i, *-y F>7-? • F^n^a«m» 
±TflStlS^l-57^ >yi7 7i£*-fe L ©*>y F<7- 
^*HMf fcl-fc^T, ft^-5/t^r-y F^tS^SSSS: 

■tzfemMmommtzm^t-rz, fitA,£*©*§^ 

tztftUtttZt^K Z\(D^m$. #/-F©t"W?g 
^£x-:/^£ffr£TSfc©TftS. »^t=fcD, g 
^SloTta^i?©^^^ F*if©tb^U>^±!c|gii2H> 
fj: ttn«fl: 6 ft V> /-F fl^T # * <fc 5 \z 7i 

^.o isi^wmsia. ^©sa^^Sicffi^Tft*. 
/ - f rtTfft>n*m5ii4#^ff momm t^—-f)vv> 

^•y Fy-^wftMw^^^w^safb&mv^-rs 

[0008] (b) mifcwm&im 
mfejZMmtgiz.tw5.mz, m&mmmmfemamt^ 

mm±.<ob^74v?(Dmmmim\zfovx, ±a©^ 

[0009] -m^mmmfe 

w—v mm^mx-frntt stsa, f 5 ? 4 -y 
^©^K)*<k^F#Dv'fc^i;Tfti§m^-y;i/&« 

»3 W jSir-T & Kft & ft * J - F rj ^ T * c i \Z <fc 
tt, JMSI«)(cti#MtrftD. *+ttSS^tn?«n-5o 

e,©Mss^x-^;i/&x^ x/vy^L&ttn«ft 6& 
v». mmhjy-t y?\$mmmfe±>?-(Dffim\zm* 

b, i©&A^>y F>7— ^©i©^^ffifn-fS^it' 
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7 

as, 2 sic, T—^jvwr^TtDs-Fiz&^Tmm 

;i/*fJ7Vy->3.3n*tSC^<t33j»fiDIBIHS9l#iB 

[ooio] ■ a-ti)im®mm 
u-i))m®mfej3m*>ftm&M®mfej>m (may % 
#\z. fmpfrmizumtsnfcmmzm-oT. =&y-Hic± 

■d T^-nSfrcDiBKJtS^-^^te-r 5 z. t icS-r? 

ft «£»»y - h tsm-r^ ci < -^©^-^^ 

& tr * « fc'tf fflii ice i£T * c i $» 6 a * . a -# ;]/ ■ 
#ttfc**<*IBStfS«|n|j&*a-S. &£U SKttS 

[ooii] -ftm&immiz. 

jerr s fc » fc , mms-whyy-i zt* ? 
bv-?m&\zM?z*yt-z?&3zm-zmffimm® 

[0012] • mtt&mms. 

»©?!it&*-rs7 i -^;i/&ie!>sfrso set, g& 
r -a fc» icy y -t- ^s-Mffl^ic^mL-^tj-n^ ■&& 
y-FScttfcicmsttciiycL, ^^h^-wi 

0fflSjB**/-FftAtriireTSa:<:£.5. HCDR 

&mfcwmfeT-7)i><o&f<i!>tm'Mzt3.z>&5\z, m. 
mfy^pmm (003) sit^rr^ met— 

■9-?*yK7-? (0 0 3) rt©/-H«H-S**UT 

£0, gijo-y-^y h<7-^rt©y-HtcT^i/xffi^ 
©r^-tx • y-H (0 0 5) £fijrr3o n*r*j v\t 40 

^<^^i/-H (0 0 5) S-a3ML. £©S5*{b 

WMtt6iiwijSi»jE«Tra < & 0 , * -t-y • 

*S«^$-y F£&*y (0 

o i) •emzM&MX'&Zo «b»j£t~ ^;w5/h$< 

y-H (002) ftT^&?2it*§?£$a3^4> 

&<&»3> ^^03* (004) ic&ttsBte:*-— a-a 

[0 0 13] PgJH/A,l|/©gj#ft;©|£J^t3;. Computer N 50 
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etworks, Vol.1, pp.l55~174 (1977^1)1) »C0rf5©, 
L. 2?9-f >D-y^(Kleinrock)*itfF. #A->(Ka 
moun) ©^^"Hierarchical Routing for Large Network 

[0 0 14] ftKrafc^-^SftMWrsfca&ro^ft 
ffi^©y-H(cfev^r, ifiSL&y-HicH-r 

ft-r* c l\z x*ia$n§« 

[0 0 15] «SSJ§^x-^;PS©ffl««, *y h*7- 

^©»WK#K±-3Tjg«;*n5. im©y 

— F (0 0 2) ©mWJV©^Jf W^X^b (01) 
«. /-r'*Il WJV0^7^ (0 0 3) CiOV— 

U KTI^#!c^;v-7 p 'ft;S^tt5ct^e,^s« r© 

*Q. h«7— ^ (0 0 1) ©f^r©y 

-PfrStr. 

[ooi6] fevitc<, x— ^;Pft©c:ne.©jpJfffi^ 
•y Fy-^F*3©y -yir-vigSSS©iiSaS#5, ^©$£ 

*, «to*^iisiR*K«t-3T9i*fic:an5ii«©rta5 

[0 0 17] atttlB^y h^-^ : 7-?&m\t, 7? 

u -?---> a >\zm\z%kti>&G*>%, zrcmm-vh^y-f 

ajgLT^TViS. y-^Xf-i'aX D-73;l^ • x 
U7-^7h7-? (LAN) >7-^X^- 

^77*'Jt— >a>, fei^ii^-y hv-ptM** 

ybV—ir* £»7h7-? (WAN) tP-AJV- 
XU7 ■ *y h7-^, iF^t^-^^t'LSL^tlH 
-r£S&£«j£©Sr&©/&ftfc±D, t-?'^7t 

-y;hs, #*B*i**<ao, a'-xfw, tmmmm 

n hn;p • *y hy-^©c©jgM*«, x-^, W^, 

/^y hfc^UffStl. *a©lffl©y-Hi:U>^^ 
bTfiisns. iSa/1^y h3£«*y h 1 ?-^ • T— 
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(6) 

9 

[0 0 18] 1. y"y h 

wvx, mm /-Fommmm&mxi'ts.^t. mm* 

ffl&&'b\z-?Z>Z\fV3bZ>. 20©l>t i - 

0 0 5U#©iSM£?fifc-r!Cti^©^t^MT£&-5o 
[0 0 19] • X>F£fc$3ft5/'«r;/ hfcftJ^TV 

-f • 7^ hUtgSC, M3 63 utMarcfts. 
[0 0 2 0] ■ &£Att7;*y#£*HftttWf-r«eDfc 

[0 0 2 1] •^yhtf-^ + S/^y h*«»I!rrsiR 
®±/-Hl«3aa«HajtUT4 45U«W»«. 5/-F 

[0 0 2 2] 02 711 HDW»fc»-r*9J©a**»jS 

snt^s. imips (s^ioojmcD#^) ®t 

tlSA-^y h^tC^y hy-^*58 3 3 0 0 0«©1% 
^•&§HfT L&ttntf&e>£E^Jg-£TtK 9. 6kbps 
C0[hJ«S: 1 0 0 0/H f>©;^7 hTSfe-T' 
S„ 6 4kbps ©I1IITH. /— FWWy b ZttZ 

1 2 5 0 0 0®©ffo4r£JK*8n?££. b#>b&#&, O 
C 2 4 U >^^ffifet"fe«&(ClS, i©lMIPS©;- 

i o~3 omi Y>sn^?mwmx'b, 

/Vry h?t\Z7 0-2 0 0Ef©lfr^b#>iK§T£& 
[0 0 2 3] «lffll©IB]ft»/MCU. iSS/-(£X9-^© 

**m#5£"r*ffan*. yn-mm 

n&o 

[0 0 2 4] 2. IHfcJftfrt-F 
*y Y*7->7\H<Dfflm%.\*. ^©2-3©«ffi^fe-3 0 

i. 3f-¥©*iK©fcje)©«8s*ft«-r5 0 

[0 0 2 5] *<y h*7-^*^-r*«lS(0#iJt*fe»i«[ 

-tit »«^yhftecKWBflMrr*3j»ft, mm 

V^cli;'C : $>5. "High SpeedNetvorking Technology, An 
Introductory Survey"pp. 88~96, GG24-3816-00 ITSC R 50 
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eleigh March 1992Cj£^6tlTV>-S £5 \Z. Sfe<t< 

ffifflsn^s^Jt^-HK, v-xes&*g£ (v-x 
[0 0 2 6] •y-vMHStffte 

i^-feX • / — H) n*ry Vit*y hy-^S^bT 
SSTtt, F«7-? • h#n 5*6*1 S 

tf&sftvi. L*>b«B*t»3e*n&an, *iuu-f 
teig&jf £ *ff 3 fc* tc if ©t— y^-fA 7^-^%# 

h ■ ^yy-CfttitlZ. n©*^©^«, /1-7">y h • 
<\y?\H<»immfi.7j-)Wfi. *«lE««*i&* 
b. b^L^nta^o 

hi*iic^*n-5©T, **iHa«s*«t*fc»tiis» 

fc»ofc-fc>y h7<y7 ,, £fT3&g«&^. Lfc^T, 

©T^T©/l£--y Ft&MflST&S. y-x ■ / — Hfc 

[0 0 2 7] • X r 7-yfcf>^ 
9^-Xy>yt!>^H ii»7h7-7MO^ 

#^©SM (-fe-y->3» S#«^-rs. 'J 
>i?_h*slft^n5«-/ty-y hti, EO/Viny F*t)g-r 

A°^r-y hli-€-©U>^ ■ T F WX bTKoI^n 
S„ «8!S»3fe'r-^f«jotff«tt, Mfe7h777H 

ic^sfanse »ss±©«-y-Fts, smtofifomo? 
^;u^s#?b, ^n*p»y-Fic^So 
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[0028] PftHL.-fey hTyfis&tf&ffi.^lfcMm 

[0 0 2 9] • a— tf fc J: 0 jgjS* y h 7 
-y • rYVTstt&ttv YV-9 • 7YV7Js.t>mz 
. yu— n 5* — 9 - -fey h&ffioT 

[0 0 3 0] • SK&JEB, V-X ■ /-HKi^Tf 

5. 

[0031] -w^i&tt. sfcan&y-HfcifHa 2(? 

jfjesn, h^yjy? -*-f ^w&BfcTau— t'x 

>yyu -tcjifaas^tt-r-B cfctAtf. *a»©#u> 
y±©#«*m?j) ±5, y-pti&jR-r*. 

[0 0 3 2] • <r-7)l'W.m\i$> *s> bV-Z'MMom 
^Jfflf -<t© / — F CM ^ n-5c 

[0 0 3 3] y^.JV • X7y kf>yg)£TB. Sf^- a? 

£L rattans) o znwu ttM-fe-y hryywt& 

•y h *m 6 ft*fctft«5fe7 F VX ft a y ^F*gtB < & 
Kttfc^. £©/iy?/ P<©fc»fc£©»tt**W3-r«a» 

[0 0 3 4] 3. «j$jffiRg*P 
A^ry h • hy-^rt^y-HMWiBSSftS^-rs 

ft^-x©aM*ta«»cfp^an5©-r, jim ok 

teft) W:**&ISI«TH:ftVJ. L^U #y> 

HB. 0f#©«?&ft*ffi-r«fcfetCi£jsft«sa©itj* 

• V>9ftMmtZ>t, &WQ 
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7 ■ *f>hffllWll?3n5*tK) , t i:l.©T, -£■© 
<fe o &fi V^#S?§ ft*SS!lEl(CM«-r C i littS n& 
V». ^-ntcAot, SMtt&^y by-y©XJl— TV 

i5E5fey - HIS©iKKftSWr5 Z. tT*&%. 
[0 0 3 5] 4. SRftKft 

mwtmfaM&mfet- f tsaasisiftie^*- h © z% 
zhv-R-h-fttmmnmrttry b&m*? w-9 
\z^^wmmmm-^\x, m&tt$?tmm& 
\zMhx, x<D&5izmm2tiz>^<-=>fr<z)mm^M 

[0 0 3 6] • y-x ■ y— f (*fc»y-x • y— p 

& 6 (#«^S*©&s6©S5iftESft H-fffS fc* 
[0 0 3 7] • *Rfly-Ffc^tS3aPSHa^ST& 
[0 0 3 8] ■a*?Sft&«lftfci&-3&*y h"7-*» 

[0 0 3 9] • h , 7-y*SjlA#tCf c ce.^Vi < t3 

[0040] ifcii^y hy-yrts, sn^7t-?® 

ift©ny ^nw-fey Y7yy°m\zmn^n^> 
m.<o 9 Uf-f *;pt«^v^o @«u^-yv h««ae>T 

iBM^ftc. ftas?s©sjpft«etc-B-f c, y-pw 

[0 0 4 1] 

©y-x • y-p^^5fey-P's©Rilift;-rtT©ig 
iSftth#-rac *-yhy-y • h^D^enrsfift^ 

fctAd P9-y©#^©ffiaw*fS©fe»t, 

[0 0 4 2] «££B, *a*1gj£*y h*7-^BS± 
\Z*y*/=L.fc (mesh) ^ntliH&H. *^KB, *y 

h v - 9 im% \mmmm. \zm^> rmm a n s t ^ 5 
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13 

&^mm^m s n-s ± 5 ic-r 5 tc «. 

:/y MUlTflBfiSSWSnfcUaroy-H&ffifflUT, 

(^©SStC^T. IS6nfc»:©7- 
XAfCfcoT^JtSns. 2(7 

[0043] *as«©ewtt, fflssjer/icfuXA© 

SSfcJWS? (decomposition) SSIfr-rsttTafeS. 
[0 044] 

[RiS*»T5ft»ffl¥i] #3S9iB:, BWTSfc, 
y-y F38&Hfa*y F«7-^W©7 y-fcX • /-Ffc* 

• *y F7-^#tos&tais-*-*»». r ©©Pitas e> 

tc, TKfflifR»£^tr. 

• *y hy-^fgtc&B-rs^Jfcy-F^tt m© 

• Mfeyy-fcx- y-F£5Sft/-F©M©&s^B* 

[0 04 5] 

EISfc^T «ky(C, M->XfAfflAI65S 

^-^ • *y Fy-yS&fflLT. ifttttg^y F^-y 
(2 0 0) S^bTSffi-TS, ^<^d>©rL— 
F7-9 (2 12) frS&S. - !f • *y F7-y 
tt, ^lilt-A (2 13) tLT«fflSn5*Mn>bf 
3.— y\ LAN (D — fj)V • XU 7 • ^y F "7 — y 2 1 

4) [c^^n&y-^x^-v-a >*fctiA-vy-;i<< 

—>3>--9— A* (2 15). PBX (#J|*)5tt«l2 1 

6) sfcttHf*'*- a' (217) sffissarrsu 
>y (2 1 1) feetftcjUs^D-fe^-y-wfttLTSB^ 
sns, ine>©a-if ■ Fy-yK. s&sffit* 

t5. <&£7-*T-yy^ «, fi-^y F>7— y • / — F 
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y f *tr ^ •& pi f3 sssas-tmiis ns ±51:. / - f 

r©*T#L<^-5ilfaA^y F£&*y F>7-y • 

[0 0 4 6] i*«Ay-y F3£&*y F^-y : 

8fl©/-F (2 0 1 - 2 0 8) Sffi^. 
£iS»Ay-y F^tke^X-rAfc^U #/-F«F 
5>y (2 0 9) tB?«n-5riS3ia«lHl|gtC±oTfflE 
»«snTV>*. a— tfJc^Sjifji^y F7-5"n©T 
y-fcX (2 10) tt, ^3a(cSBSSnfcT^-trX • /- 

f (202-205) zftvxmmznz. rne.©T 

a— y©^— ^ • 7D- &<B©^gKgB*>e.±fcBft© 
0 2t£. (PBX) . 7^J^-/3>-^ 

-A. :fc«ktf 3o©#-F&a5A:fic-£n-£n-f 

-7i-XU BSTSfljil/-F2 0 1, 2 0 8*i 
CX2 0 5C<fc-3T*y F V—*t S^LTSfTf £<> 
[0 0 4 7] 3SM/-F : #*y F>7-y ■ /—J* (2 
0 1 - 2 0 8) «, mm?-? • Ay-y F**f8fl?Fy> 

S. ftSHftfeiSLS^tJ. ^©±y&ffg§fg£©ft£ti, 
x-y- • Ay-y FO^\yyi*)CA*na«*{:«-oTff 
tons. £*«fcAy-s/ hiBPMtfe«|gfcftiA, ^yF 
7-y • /-F«^:©<t5fel*8ftW-y— HX&fet5«-r 
S. 

• y-Frt^efrrsAy-y Fffl©Jtsw©fts. 

^Sf^ifcxw i^y fu • -y- trx. 

• u>^fl[««a««**tr*aw*y Fy-y • f# 
n s?o— JC bfc tfi-©«ljt. 

• *y h 7-^7 ©79 tX^T©f I®m 

[0 0 4 8] 4t#-htt**Oa— »fftiaS«C»iltS 

n, »f»«tt, g"j©a— y • ~>x Atfii^ n 

7"n Fn;P©*R Ay-y F • ^y F7-y (2 0 0) 
±-VtemTZ>1ttblzmW\Z7*— Ty F^nfcAy-y F 
^©3.—- tf ■ x— ^©^. feiiyt^n&OAy-y F* 
•5fc»©^y^©£j£)0*, ^-FT^fTfS 

yy-fex • x-vx>F(c<fcoT*fTsn«>o ^©^\y 
[0049] ■m&mfeyj-jiNz. 7Huxft*a 

nfc^y-FtC^y F<7-y (2 0 0) Sr^LTAy 
y F ^iggSmfe-T 3 fc ft tziBCftflHI * -r ^T^tr. 
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[0050] • fWflf^-^FB. Lvt>i% m%,m%. 

[0 0 5 1] : HI 4 ft. H 3 fc^cLfc* y r- 

"7— — F (2 0 1 - 2 0 8) ti:i,e.n5i5 

fc, (3 0 0) ©±fWij:7ny*H 

. mmsM&a, mmn^-y y • x-f y? o o 

2) «B»&ttlca»L&/xery hjSWE-nlCA 

5. 

• Bf*K3tU (3 0 3) £lTh7>i?-7^ 
(3 04) £tf-LT, •ft!J©y-H^e.SftTSo 

■ #-h (301) t«fan5r/u^3>- 

[0 0 5 2] 7^^^ (3 0 4, 3 0 1) ft, A°y" y h 
•^y^OflMRSttfflUT, £*©/1y-y F£X-fy? 
(3S*«H : 3 0 2) tX«fcoTP-*JV • a— If • *y h 
>7— ? (3 0 7) fcftftT£fcfty-FJ9>5tH5£SU 

y$ (3 o 3) tciRjitreKJt^rs^s^-rs. t 20 

¥7°$ (3 0 1 t 3 0 4) ft, X-f y? 1 (3 0 2) (CA 
[0 0 5 3] (3 0 5) ft. a-ifc 

<fc o ts«s nfcjjf i a©-y— txawsstfe u 

ig©M**/h(C-r-5&5&tC, *.yF>7— 9 (2 0 0) * 

4r--T-sS«ttl»*fr*-rs. *fc, wm&U'e&iite 

■f^T, *y bU— O • h#ny • x— X (3 0 

6) ^ic^sti*. 3t*tt»cDt> tTfit, -r^T©«& 

WfejSttRD^y h»7-^OtfjL-*#-rs. *yF? 
-V • r-#nv>ffiN8H, *y F^-^tcfrb^y-F^ 

ft, ^©«I«$tlfc^-y F?-# • /-Ftf»&» « 

t©n?Msn, «&ir#tc&gftSSlr©F#n>>1» 
«Stt«-r* (^©±53fex-^^-XcoMffft, *y 
h7-y-©x>F ■ 3.-+f^T3Smsn^x-^ • ntr 
v ht**fc*«ufc^y h±r*mans) . *m& 

-FTSfT©^JStaNM#£n3©-c\ x>F-n— tfco 

[0 0 5 4] At4ry Fft|ftfB££^0#fcfc3iTj 50 
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ft, D— i3)V • a— 9 s • ^y F 1 ? — ^O^SS*^© 
U>y- (2 10) , SfcliBStS*!>h7-? • /- 
W5®U>? (h5>^ : 2 0 9) £*1S 6® 

5gA°y-y h^m^y F-7-y-ft, y F©£ii8l 

ttSiffl2d©I> F • rL— tf • 7^' J y-~> 

y-y h • *y F7-*©Bte«*©fflffl#Wfifflfc3n 

£. 

[0 0 5 5] ^9X^-fbS& : 
1. ^IE^Jkv> • X*— F • 7)VzmXJ* 
*y h \zm SRBSK&ffS-TS E ifltWIBft 

• T^rJ'JXA (Modified Bellmann-Ford Algorithm) 
ft, iSa/l^y F3S!0i*y F^-^Tfikfe-JKICffifflS 
nTV^ &©© 1 'O-e^^. KW#ffmKS 9 3 4 8 0 
0 3 0. 1-^K "Methods for Apparatusf or Optimum Fa 
th Selection in Packet Transmission Networks"(CfH 

«anTVi5«t3tc c©r;i/=fux*Aft, &mwm$i 

- V-X • 7-F • TFl-X 

•3fc$fcy-F • y fu-x 

• S^nftrJL-fey F7y^il@RFM (HBtKTMfflSn 

zmwtoms \z#ia\zWMnrt . 
i5-m 

[0 0 5 6] V-X-/— F (* 

rcft7i7-tX • y-F) i*ite/-FOia©*/h*y^' 

>»©□— ^j;i< • 3t°— S-ffiffl-TSo ftIE^Jl/V> • 7* 

— F ■ 7;i/=f'JXATft, *y h7-^©Jta»*j*fc 

ffcSfcftPggftanT*>. Hc**isfti»»t-rs. * 
s^oswii B»f#©«^fcP5LT, mmm®*mw? 

yF>7-^- h#nj?e(IBISftrr5ca:ir»*. 
[0 0 5 7] 2. «&SK©tt» 

Bf #© y— fa* kffi©-r^T© y — f "ssijfr « fc 

c©jf^-ra&s. eft, y-F*fcD©¥^ , J>^is 
l. ^y Fy-^w©y-F©-a-ff»N, feir^f^-© 

y - F ^ ft«©555fe CSiMT S © ©SS* y X©¥ 

^sc"hop t"fc*fc#rrs. 
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1 x 1 • 1 ( (N- 1) /N) 0 

2 • 1 ( (N — 1) /N) 1 

3 • 1 ( (N— 1) /N) 2 



(i + 1) -1 ( (N- 1) /N) 
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18 



+ (JBltfvT) 
+ (852*5/7) 
+ (^3*7 7) 



C = ho p t ■ N ■ 1 

= 2 hopt-L 7ci£L:l=2L/N 

h o p t =mmm^(Drctb(D^^yzfm 

hop t = l/N x 1-1 



1 

2 
3 



*N 

l hy-i? 

2, ... i =*y?». 
*10 fcfiEU 

( (N- 1) /N) + (^1*7>0 

( (N- 1) /N) + (ffi2JJ?y^) 

( (N- 1) /N) + (»3*sf^) 



0. 1, 



(i + 1) -1 ( (N 
h o p t =N/ 1 - ( (N- 1 ) /N) " 

hop t=N/l 

(fl: l=2S5hopt=N/2, l=N&Shop 
t = l) 20 

[0058] mmz\**v h7-9Pw>v>9(Dmmz 

[0 0 5 9] 3. y-F«f* 
- F ^©«B8 ft** - ** * Ittb \Z%&.Lfc ttfUifc 6 V» 

? • 7—zf)v%fctfi\sm%f-rz>i}m\z-o^T%mv<m 

[0 0 6 0] ?77^ft7;WJXAfflifiB, /— F 
^t^^tTgS. y-Fte. r;t«^^#— >J iff 

(y-F/u >*©;&»£ &«»««) crtKKSfsn 

[0 0 6 1] /-F©#»ts±tflM(«flH:. 
[0 0 6 2] • jfcMtyiftfc. 



1) /N) + (Si + l*y7) 
1 • (N/1 +N- 1) 
V^fe©. 

[0 0 6 3] ^©$UC> £(T©<t^tC^^r-g>o 

• *y h 1 7-^^NH©y-FiLfi©U>5'S-&t3'o 

[0 0 6 4] C©±5^Sfr**fc-r7tS?)!C, ^7X3- 

[0 0 6 5] (1) 7-X • /-F£*B5fc/-Fat|^D 
■+J-7xU7K*-5*-&, £ ©IJ-^X U 7 fcjg-r s y — F 
*<J:iDt^©-y7x>JTCfi[«SiK3nS:A*s/^#-> • 

gftti £© i »© y - F fc#* n* li-rea a . 
[0066] (2) v— x • y— Ft5B5fey— f*v\*«> 

[0 0 6 7] (3) v-x • y-Ft5S5fey-F*t2^ 

-r* y - FWtfitTftwan*. 

• ry-x • -s-^xUTj tiffins, v-x-y-F 
©U-^XUT. 

• rafcfcu-^xurj tnjan*, ?S5fey-F©*7x 
[0068] htz^xmrnmrnt. v-x • u-txu 

[0 0 6 9] «SR3n&iWJfT;P^UXAtt, ±IB©£ 
[0 0 7 0] 4. ?5X?ft©*S 

[0 0 7 1] -SWl :SE«BtCJ:«y-F5MS 

w#©y- Ftewa-rsfttttttt, *®y- Ficasas 
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[0072] • mm2 ■. mm^yu-omm 

[0 0 7 3] ffi^e^gjgw /— F&yj— 20 

[0 0 7 4] ■ *y H^^TjBR-r* 

irL^gj^tt^U— COSTCO u— y (jt<D 

[0 0 7 5] -i£®3 : ;-}*<Dftm 

[0 0 7 6] • gSKIttyU— OU— 7T?f4&^-r^T© 
[0 0 7 7] -gift^U- CO riftjEtto (alone) 30 

[0 0 7 8] -/^y^^-v-ejiftViy-pti-r^T* 
^xurcosss^tts. NIC riij ft»^y-i«j4Hi; 

[0 0 7 9] • &m4 : ^XU7lffl<BU>#CD«ffi 

[0 0 8 0] -RKfB :7Xy^#->*6U"^XUr^ 

««fc, y-Ht*^ 
XU7 • y — F<OBB©f ^TCDU>^ftjt*TSo 50 



#ffi¥7-6 6 8 3 4 
XUT • /-HteBSHM«^nfc#/t!y*#-> • J- 
[0 0 8 1] -^XU7- /~F© «WtyU-K 

[0 0 8 2] -^XU7-y-H0 HRj *t, 

#->-/-f© r«j \zmM2nx^%fr£5f)\ 

[0 0 8 3] £%S0tMt*>5£<0»&, fW^XU 

Hl:MSW. »ttfc* 7^$te^xU7-7 
igcoy-Fft, ^xU7^M0i^, A*y^#-> 

leg**. 

[0 0 8 4] -gH»6 :»*iJ-^XUTO|»* 

& o , * & ttt>-r*a / - h l*** a: ± 5 k: * & z: 
udbt, *nsfti»**r*jiit4««3an 

te:*y h^-^fttc^K/ha^u-^xuy^ftasi 

Fft^trt-^TOtf^xUTftlfcSU *©±5aiJ-^ 
xu7ti«;-M/^^^>^tc ^znt:/ 
xurfiHiwsns/fttT*©. 

[0 0 8 5] 5 . « 

[0 0 8 6] -BMF1 :«S^K:±5/-F<B$>* 
S?0©g|5g«, /-H*J:tf*n&©»iHt©UXhft 

irwwB-rs. KT©5r-^K»*ft^r. 

[0 0 8 7] 

a 7 

b 6 

d 5 

e 5 

C 2 

f 2 

g 2 

h 2 

I 2 

j 2 

o 2 

k 1 



—469- 



(12) 



#BS¥7 -6 6 8 3 4 



21 



22 



1 

m 

n 
P 
q 

r 



[0 0 8 8] fcLXU, /-Haai07^/-Hi: 

[0 0 8 9] ■ aw 2 : mwmyv-vwm 

[0 0 9 0] -SPV3 

riij srfOo o^^D^xu7i:it^o y-F a? 

[0 0 9 1] -8»4 :*^XUTIB©U>^0*flI 

^xu7 2^e > ii$n§ (H9> . 

[0 0 9 2] ■ &Pg5 : A*7^*->^WXU7^ 30 

[0 0 9 3] • d«, fO r^Hj Tf*SeCtt»(R*n 
[0 0 9 4] • d0 * T*5clt f CD r^j Tfe 

7" (d, c> b> a, e) T&& 0 f ft/^y 

(H9) o 50 



[0 0 9 5] -RPR 6 :W)6«-!/XUT©Hac 
[0 0 9 6] h#oy • X : h#py • 

«Dy • ^-^^-X^(Z)2aSCD J lf?S^^o 

[0097] mwvp^xony *-i7rdtt&*mwtz 

WW*. 
[0 0 9 8] 1. V>t?M& 

[0 0 9 9] 

y-hM y-Fj y>5Mjffl 

> It^xUTX ^XUTX 
it^X U 7Y /t y # > U"^X r J 7Y 
it^XUTY it^XUTY D-7XU7Y 

[oioo] ^n^a y-hM^tfy-F j cd»jb 

[0 10 1] 2. jeH 

w^©y-F (y-Pi) ks^t, ffit©te©y-F 
(/-Hi) fcSBi-rsfcAfc^cDy^ftttffl-r^a 

[0102] • *y bv—iro&v >9&i&tft t&y 

[0 10 3] • fr#W*E 1 n»4*©cfc5ft^-^«T? 
■Eln=l 01) tt, y-F ijfcSy-FnfcSBrr 

• Ein = o (ft) tt> y-F i*>sy-FnK:si*r 

[0 10 4] 3. trW©SfflMfc 
(a) U>^7 (Sfcttfr?iJCDff> 

[0105] • y— h i ©»yxu7rtou 

[0106] ■ > • y— HBB^y >^«^ 

Tv y-hM tMC-U-^xUTftKttBf «»*y-H 
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[oio7] • *s©*r^T©u-^xu7 • y># (y~ 
f i <o*^xu7Wks:viu>^) -ens 

[0 10 8] (b) y-— F (Sfcttfraioai) 

■ y-F j mzis^T, y-F j **y-M ©*^xu 

[0 10 9] • y-F j jrjtcts^T, y-Fj*V-F 
i co*^xU7Wfrfl[iiTS»^tt, • u 

[0110] • y-F j JBfc*V^T* y-F iO^it^X 
U 7W*fctty— H j O^^xU7rt*^>^^C0^ 

[0 111] • y-F j ftOU^ttt^ 

[0 112] 4. fr*J®3S*r 

y — F a b c d e f o g 

Lab 11111111 

Lbc 11111111 

Led 11111111 

Ldf 11111111 

Lfe 11111111 

Lae 11111111 

Lbo 11111111 

Laj 0 0 0 0 0 0 0 0 

Lak 00000000 

Lai 00000000 

Lam 00000000 

Lati 00000000 

Loj 00000000 

Lbp 11111111 

Lbq 11111111 

Lbr 11111111 

Lge 00000001 

Lhe 00000001 

Lie 00000001 

Lgd 00000001 

Lhd 00000001 

Lid 00000001 

[0115] mR&tiuMtrrzitwz. y-F i \z%>» 

SfrJflfcLfllBiD'r- i (k) (k=K»«, 
L) ^LT^*To 

-ttaowsicy>irk3&t«fflBiiiaia* ti <k> 

= Xo 



24 



[0 113] 5. flfj 

a*- <t rflwso-y-^x y 7 n£ . 

/ty^aR— ><£>y — F : a, b, c, d, e, f, o 
iJ-^xy71^y-F : j, k, K m, n 
^XU7 2©y-H : p, q, r 

■y-^xy7 3coy-F : g, h, i 

10 A>^^->(DU>^:Lab, Lbc, Led, Ld 
f, Lfe, Lae, Lbo (ft: Tl a bj T/- F 

a, bma>y 

^XU 7 1 COU : L a j , Lak, Lai, La 
m, L a n , Loj 

^XU720U>^:Lbp, Lbq, Lbr 
^XU730U>J:Lge, Lhe, Lie, Lg 
d, Lhd, Lid 

[0114] y-F r \zwt ^^^mumsmmt 
a? [Si] 

h i j k 1 m n p q r 

1111111000 
1111111000 
1111111000 
1111111000 
1111111000 
1111111000 
1111111000 
0011111000 
0011111000 
0011111000 
0011111000 
0011111000 
0011111000 
1111111110 
1111111110 
1111111110 
1100000000 
1100000000 
1100000000 
1100000000 
1100000000 
1100000000 

• y-F i *6U-^xy 7Srtfcfi«'ray— p^o>«s 

Kftl»<tt«©»Ky>^k«t«fflBT«tti*, Ti 
(k) =-So 

• y-F i d^&^xy 7srtte«-rsy-F-xo« 

50 »fc©*y>*k3&«ttfflW1IBa:fc*, Ti (k) = S, 
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[0 116] ^(Dm^U, J— Farf^rt&tf&T— * [^2] 

U >^ Ta Tb Tc Td Te Tf To Tg Th Ti Tj Tk Tl Tm Tn Tp Tq Tr 
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Lab 


X 


X 


X 


X 


X 


X 


X 


-3 


-3 


-3 


-1 


-1 


-1 


-1 


-1 


-2 


-2 


-2 


Lbc 


X 


X 


X 


X 


X 


X 


X 


-3 


-3 


-3 


-1 


-1 


-1 


-1 


-1 


-2 


-2 


-2 


Led 


X 


X 


X 


X 


X 


X 


X 


-3 


-3 


-3 


-1 


-1 


-1 


-1 


-1 


-2 


-2 


-2 


Ldf 


X 


X 


X 


X 
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1 
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Lan 
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1 
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1 
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X 
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Lie 
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Lgd 
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Lhd 
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3 


Lid 
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3 
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X 


X 
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3 


3 


3 


3 



[0 117] *y h7^rt©2y-FP^c?)Ml * 

ftS&RSR. v-x ■ /-Ft^hi-rayu-ftfls 
m-z* suit, /-FrfrzmiLznz^xcDm. 

aiwt«v-x • y-Ft»jrr 

u^jvo /— f t ma^r * £fcTae$ nt^a^t^t 
<0/-Fa*e«s*L HTHat-r^TjWBFtosaTaf 

<o m 1 2 t, *38WtJ:*/-F rd>S>y-Fg^£) 
r*/-FgtM^*&aB©a»U>^»» 5 1 - >OP 
[0 118] 

mm 

V>2 Tr U># Tr 
Lab -2 Laj 1 
Lbc -2 Lak 1 



50 



40 



Led - 2 Lai 

Ldf - 2 L am 

Lfe -2 Lan 

Lae -2 Loj 

Lbo -2 

Lbp X 

Lbq X 

Lbr X 

Lge 3 

Lhe 3 

Lie 3 

Lgd 3 

Lhd 3 

Lid 3 



[0 119] ny&#~> • U >£\ feJctfV— X • / 
- F LU9cJ - F ft/ty * > KSMT** !/x U 7 

egfiiffrbcdgtf, 4*^7 p TS/J^^^f}K)^ 
[0 12 0] 0 5 t*U&*y F«7-^OlBia»4, & 
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#BS¥7 -6 6 8 3 4 



27 

[0 12 1] 

c = 2hopt-L=2X2. 5X22=110 
2fc«U 

hop t = 2. 5tf^y:/ 
L = 2 2 U 

n = i 8 y — H 

1 =2. 44 (44/1 8) U>#//— F 

[0 12 2] ¥*S#y:/ftKL /-HraoT^TCD*® 

• 1 4s y :/ : r b , ab, a j , a k , a 1 , am, a 
n, a e, bo, bp, bq, be, oj, c d, d 
f, dg, dh, di, eK eh, eg, ef, 

• 2 3ft y 7 : r a , rc, rq, rp, r o , qa, q 
c, qp, qo, pa, pc, po, oa, oc, j 
b, je, j k, j 1 , j m, j n, k b, k e, k 

hopt = (1X22 + 2X52 + 
+ 2 1) 

= 3 8 4/1 5 3 

= 2. 5 o*y?/mmm\ 

[0 12 3] *»WlC«t*«fflnJ*U>^©*lta«K 
±!K l^*yy«»BITbS^, fciAtt, y-F 

C'=2hoptL , = 2X2. 38X16 = 76 

■hopt = 2. 3 8 (1 8 6/7 8) 

• L' = 1 6 U >t7 

rtytnfc— : Lab, Lbc, Led, Ld 

f, Lfe, Lae Lbo 
•it^XU720U>^:Lbp, Lbq, Lbr 
U-^I'J7 3©U>?:Lge Lhe Lie Lg 
d LhdLid 

• N' = 1 3 7 — Y 

r%y$i$— ><DS — F : a, b, c, d, e, f, o 
»^XU7 2®;- F : P, q, r 
1tyxU73CD/-F : g, h, i 

[0 12 4] /lyiraj?— >*S/ty^#— >^ £££ 
«/-Haj^6;-Hd^o8»fc»UTlt 
C"B:£G>£^5#coi \zM'J>-? 3 0 

C"=2hopt. L"=2X1. 9X7 = 2 6 

•hopt = l. 9 (4 0/2 1) 
■ L"=7 U># 

A>^->0U>^:Lab Lbc Led Ld 
f L f e L a e 
Lbo 

• n"= 7 y— F 

;ty^#— > ■ y — F : a, b, c, d, e, f, o 
[0 12 5] *B&%»«CD:#£ : *5SWfcJ:5;*ft 



* 1 , km, kn, lb, le, lm, In, mb, m 

e, mn, n b, ne, ac, ai, ah, a g, a 

f, bd, be, ci, ch, eg, cf, fg, f 
h, fi, gh, gi, hi, de c 

• 3 3ts y 7 : r d , re, rj, rk, rl, rm, r 

n, qd, qe, qj, qk, ql, qm, qn, p 

d, pe, pj, pk, pi, pm, pn, od, o 

e , ok, o 1 , o m, on, j c , j i , j h , j 

g, j f , k c, k i , k h, kg, k f , 1 c, 1 
10 i, lh, lg, If, mc,mi,mh, mg, m 

f, nc, ni, nh, n g, nf, bf, b g, b 

h, bi, ad, c e <, 

•4^7^: r f, rg, rh, ri, qf, qg, q 

h, qi, p f , p g, ph, pi, of, o g, o 

* h, oi, jd, kd, ld,md, nd 0 

3X58+4X21) / (22 + 52 + 58 



20 ar©J;5fc«ifirr«ct««T*«. 

[0 12 6] -SPgl : y-H*«, **;h7-?i*S 
^-Xte, *y F*7— ^fiO-r^T^y-HBBTf^ftS 
[0 12 7] -RPi2 : h^n^-^-^-XftKB 

*$n&««* 6, y-F#v\>^#-> • y-Ffcu- 

A) o 

[0 12 8] :*«rtlh#L,&y-F»tt* 

xu7 • u>^) £#yrr* 

[0 129] -^Pi4 : LXNjgS&MKff^J^«^t-^ 

[0 13 0] -RB5 :ftSflK*£2:lc, lffi®¥f9 

[0 13 1] -©Pg6 :«ffftm'f'. «6£§f*L>&« 

[0 13 2] S6«©*y : *S5T«, 

#fi9*y F7-^ • h#n5?#S, *rlA>4^cDF#n 
• 2 7 y-F, sou >^ 

•^XU7^t 
50 •*yb x 7—#2 
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■ 6 7 7— F, 1 3 0 U># 

• 2+)-7x'J7 

■ 1 0 7 7— P. 2 1 0U>? 

■ *y h7-^4 

• 1 4 77— P. 2 9 0 U 

COit7'X'J7 2(7 

• *y P>7-^5 

• 2 2 77- P, 4 5 0 U>i> 

. hr7-^3^S0 6-3©-y-^XU7iffLV^4O 
©1t7xU7 

[0133] ^m^mmmmit. t©2oo7j^u 

;UV> • 7*— P ■ 7;i/rf'JXA 0 

P-7;k=fUXA. a? 
^©*£3I£H1 Olc^T. 7-P»*»*^.*i, XrrX 

<sfctti»w»fco<DiffflL.ft) tssn, 

[0 13 4] 

[0 13 5] StaejiLT, *«MO«Hai=MLTKT 

(1) eau>^i5fis»«an&*ft©7'-H**tr 

n*rv h£«a©*y bV->7\z&^T. m*y bu- 
90>*y P<7— 9 • • 7— F#t, x— ^ • Adr 

#*ft7-Hffl© liawfiyBWJ >*&ett»te*i» 

7-POW©»«K*^tfc, H«IB*BtS^anfcffiffl 
P"7-^ 0 

(2) «icu>f*«iaiR#a^ wta^y bv-o* 

lifi©Ay##-> ■ 7-Ht*ft©-9-^xU7 • 7- 
Fifc##-r*#Rft#tr. ±E (1) fc1E«©*yP 
■7—^ • /—p. 

(3) i9EiW»¥B!*», »CE*#Srt<DSIfia*y h«7 
-^*js8C7*"bX-ra^»t, #*y P«7-# • 7- 50 



#HS¥7-6 6 8 3 4 

30 

FfcSMfcsn&y >i?©»rab-5Siffitt (cisur. -r^ 
T©*y py-i? • 7-Fft#MT«¥R&, -f^T© 

7-p*»-*«it»n. *©jSjSt oi'-p) wmrnom 

HtSST-S^Ri, MSH^tt^U-©^«7-PTtt^ 
^ 7 - P * A* y #- > • 7 - P (C U KiESHMHty U 

*. mwyx.v7izm-rzHv mi swra, Ay 

• 7-PT{i^^7-P£-y-^X'J7 • 7-P 
Cl/T, HuE7-F£Ay##-> • 7-Pi^XU 
7 ■ 7-HK^«T5^at, 2 0©^XiJ7P B W 

^T©u>?£iftfflu Ku^j'o-en-pn&SBBirr* 

20©7-F©5^ TffiB!tta*Si£© 7 - P £ A y ? # 

0 7 ■ 7-P© rsgj tfVt 7-FSCSM2 
n^tv^^t, iEt^x'J7 • 7-P© mi ifi 
Kvtrtf—> • 7-P© r^j tcS^nstv^^fr 
t4S^tWc$^7*l'J7- /-FftRSU 

Cir^I U 7 SC*3 -5 ME&#£St& 3 & Vi-f^T© 
7-P©5^©l^> £*f5fc£«S nfeS* fcfc TA 
•y^#->lcfI$.An5fSi. SOir7"l'J7, feb 
< tt*Sfl^*anfc 7 - F»«fc 0 4>fcV> 7-P s-^ttij- 
7xy7S-;fctt*©w#si»St-s^ftfcft^tK ±E 

(2) CBtO*vh7-? ■ 7-P, 

(4) fltEU>**1tiHR¥K#t. 2^©Ayd7#-> 
• 7-P§^M-t-5U>^Tfe-5Ay^#-> • 'J>i7 

Ht;U-yx'J7rt02r)07-PS 
&«ir7"l'J7 • 7-F£Ay^#-> • 7-F£ffiK 

ts*tr, ±E (2) isfcti (3) £G*0*?h7- 
^ • 7-P. 

(5) fltEU>^*«raiR^R*», (i) 555fe7-P*t 

7^-kx ■ 7-ptisii;-y-^x>j7i*uceg-rsi#« 

7i7-feX ■ 7-P •U-yxU7trM-r^'J>^, (ii) 
9B5fe7-PfeL-<tt7^-fex • 7-P©— jj1flny!;-& 

-ymz&wr s t^t^s-r s 7 - p©-y-^x u 7 tc 

St5'J>i'*J:Dtnyi?#-> ■ U>^. (iii) 7 
i?-feX • 7-Pt56^7-P^tcA'yi?#->p , g(ce 
BT5t^ttA*5/i73p-> • U>^, (iv)7^-fex- 
7 - P fcJBft 7 - P^ft^c-5-y-^X rj Tft tftltT * t 

#»Ayi7#-> ■ ij>d7t7i7-fex -7-p -u-yx 

U7CJR-r-S'J>d7i«ife7-PfcJH-r*U>i'S. s 
iSftfe}C^fflWtg*t)©i:UTgK-ri>^ai, ffi©-r 
^T©U>^S, ^^fcffifflBltgT^V>fc©iLT 

^•rs^Rii^t] 1 , ±ie (4) !cta*©*y p>7- 

d7 • 7-P, 

(6) mmmizm&ikfe^mtf. ^tf.^;i/v>- 7*- 
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h ■ 7;wu^*w-*-rs*a*#tr, ±e (i) . 
(2) . (3) . (4) (5) \zmm<D*vhv 
-v • y-F, 

(7) 7^-feX • y-F (3 0 0) fcfeViT. fci£U> 
£ (2 0 9) tfflH»«Snfc*»0/-F (201ft 
HL2 0 8) ££#trA-ir«.y HSIM^-V h>7-^ 

(200) ft^Ji^filfSSSJi-r^^-eab^T, *y 

(8) ttiEVttaftfltttf. *te*yh , 7-^ftl«l«D 
A-y^#-> • /-Hi*»fiDU-^xU7 ■ y-F tic 
#tfT*B«&£tf, ±W2 (7) tHB«»*ffi. 

(9) KtG^HPftlttAt. IWBeit#artOltB*yh7 

T©*v P<7-9 • y-H*»»r*RBi, T^T© 

y-Ftf-mtcrtmti, ^oaa op-f) 

^y-F£As/##->- *WHS«Mtyj 
-®»«L.fc*«s*j«-ra/-H % 

tcur, iWfey-F£Ay^-> • y-Fi-y-^xu 

2t3©y-H©5^ T?SEiR1**t*K© y - H £ A y ^ # 

-xcm^xnss^i, Ay^2t?->a>su-:/x'j7 
^©u>^s»*fu ftse^u-t^ij-swta-y-^x 
U7 ■ y-F© rgy ^A*-y^^-> ■ y-Ffc&Sfca 
n«t^5*#t, Huta-y-^xuT • y-F© rnj at 
Ay^#->-y-F© raj i;»«$n4ivJ5ftfr 
spr*t"bj«fca&^. -y-^xuT • y-F*»t)eu 40 

©y-F©e>^©i^ s«f *9K3e«a nfca»fcfe-3 r 

< «*M^«anfc y - f& * o ^*v» y - f s^trn- 

IB (8) (CBB*©*^o 

do) mmvy^mmmmmmt^ 2r?©Ay^#- 
> • y— F&&iB^«>y >#Ta&5A5/##— > • u> 
^*»3fr*S»t. I^U-9-^XUTrt©2^©y-F 
*fc«+)-'yx'J7 • y-FtAyi7^->- y-F*tt 50 



#HS¥7-6 6 8 3 4 

«t**tr, ±sa (8) Sfcte (9) tcsB*co,m 
(ID MBU>?*ttatt§fcNW. (1) 5&fty-F 

ifirztt • y-Fti^c-y-^xuy^fc&g-rst^ 

«7^-feX • y-F •U-^x>JTfcJRT*U>^, (i 
i) 3S5fcy-FfcL<tt7#-feX - y-F©— ##Ay 

^^-x^tcfiBTst^BR^-r-sy-Fc-y-^xu 

7CIt5U >?&&W*yirtf—> • U (ii 
i) 7^-feX • /-Hi*j6/-F*»#C/ty£r#-> 
F t 3(C^BTSt#tiA*y^#-> • U>^ (iv) 7? 

■fex • y-Ft^y-F^s&s-y-^x'jy^tscftM 

t5tfBA'5/^#-> • U>££7#-feX ■ y-F • 
U 7 KIt5 'J >^ t9B*y - F SCJIT 5 'J 

tLra*i-r*inetft^ ±e <io) fcsa*»* 

(12) MGftll^RIV^ «iE^v>- 

• T^rfUXASSHft-saBft^tr, ±IB (7) , 

(8) , (9) , (1 0) (1 1) iz^mvjj 

[0 13 6] 

1. raUU-yxUTBr 2 D<0/-H3j«R"r W 

[0 13 7] : *yh7-9 ■ h^ny^t^ 

^^^N (A, D ^T^)c Att/-HO»^T?*0, 

-^#/ll)?f^l) 0 *^h7^N (A, D 

■«T*»tttt!y'J-*T (a, a) tt§ 0 a art 

^b-vCDft/h^^ySS&^H* (a, b) cAit^ 
a^E>b^\(^7}N-/7 f> OS/jN^^ h* (a, b) =ca 
r d {H* (a, b) } 

£|2:Va, beAt^T, a^bb^Mtt^ 
U-colEil§d (a, b) fT&. beA'OA 
- m (a) CD®^, d (a, b) =n+nre&3* 
£l3:Va£AT^T, a£>3S£b = p (a) eA 
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h-T&o fe^^aeA (b) ~C$>Z> 0 

3S«4 : N (A, D (Drfyptf— > • / — H^BCA 

^#-> ■ y-F^#^§o 

[0 13 8] <^XU7ftT> 

:Va, beSiT^ot, d (a, b) =2 
(i) &Sfcfh* (a, b) ^2 (ii) 10 

mm: (i) tt!yu-oS3MWtfc«t^ T^ens. 
(i) mbtisi (ii) tea?re&£c 

#^2 :Va, beSiTfc^T, H* (a, b) cSi 
mm : H* (a, b) cSi^l/^Kgtl)i:, ceS 
i^B^i^^ceH' (a, b) tffttE*TZ>Zt 
\ZU.Z> 0 VTztf^X, h* (a, b) ^2T&£o AM 
lirj:D, h* (a, b) ^2T?*£. U*T, #F 

■ h* (a, b) = 2 ©i^, (AS 1 0) H 

* (a, b) = {a, d, b} £t£Z> £ o &3 d e S i *t a? 

■ h* (a, b) =1(0^, c«#ftl/SK 

^X'JTO- 8B#T&&A*y>7/tf— > • x>HJjSt* 
[0 13 9] <^^XUT^^9JC0ity r XU7^\>2^ 

^©2^coit^xuTtn-/^^->^^ns 

ttft*5o IfcAbT, VaeSi, VbeSi, 

• H* (a, b) c (SiUBUSi) (i) 

■ H* (a, b) HB=£(f> (ii) 

pg#s: (i) h, ftSttfttfti t j &»<ffi*aw/x 

JWoT, ceH* (a, b) t^5cfc5^:c eS^ 

[0140] 1. Vk^i^j, VaeSi, Vbe 
Sj, VceSkT&^T, cUT (a) ^O^cUT 
(b) ^=0T&£ o m*&?L%t, ^xUTkW 

■ 2t?©*^XU7W7?|t»K 1 $>z>wz 

^2(0S^ rty9tf->ft<D&mimW*yi?tf-> 50 



#ffi¥7-6 6 8 3 4 

[0141] 2. Vd, eeB^d, e<=H* (a, 
b) T&oT, H* (d, e) CBT$)^o SLCD^COfflE 
WSjfcfcfrS. H«S; (i) #*tt&tf, B?#S (ii) 

tt, »?xur i iu-r/xur j ©imfctt*©tf[*u> 

•BB«jt; (i) k*=i*=j ^X'JTki 

•B8«j£ (ii) tt, ^xUTlWtfJ coKICttjtco 
it» U ttntf 6 a ^ £ £Wf*f 5 o 

L»T, 2 O©M&5*^X0 70^ >AT»S 2 

/-FW<D«»e»a*, ;i^i7#-> < h j e(7)2^©^ 
xuTrtfc-^ansctsfiiKt" skis, ^coit^xu 

[0 14 2] <^y##— >rt>A:y##— >©2/ — 

ftWiftSSK Va, beB»oV 

i, VcES.Tg^T, c<=H* (a, b) TfftK 
a, b, c^entV^ilt, d (a, b) >d 
(c, b) + l^h* (a, c) = lT?*5,fcffi}rr 
& 0 £<£>S£\ b^a^f»/t7^*->^tT5bf^ 

d (c, b) +\fty7xmmr?%u^m&s wsa>K 

ceH* (a, b) ^Ocfc^^JRaSf ©«J:5 

i*y y -k* w«*n s o«s i ± 

(c, b) + l^y^TaftbfcaSBrrSfcaft©*— <D 

• a© rsj tfc© r§ij izmmznzm&a 

xUTt^y^3R->IBO2icDa0 r^atj u>5?ttS 
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[0 143] Lfctf^T, BWftJtdE-ra&aftKJi, 
(r (a) n b) n (r (p (c) ) hb) ^oto^ 

[0 14 4] %SWi : #«STtt, *y F^-^c&^X* 

[0145] (i) yu-mmnum^-]* 

type CELL 

type LINK is access CELL 

type CELL is 

record 

NAME : STRING (20) ; - - / - F 

connec tivity: INTEGER; - - / — F Ojg^tt 

LEAVES :array(POSITIVE range<»of LINK;--#-f 

end record; 

--y— f ■ uxh^aw 

type NODE is 
record 

NAME : STRING (20); 
connectivity: INTEGER; 

TAKEN : BOOLEAN :=FALSE; - - E<DJ— F**#*£ft 
end record; 

NODELIST : array(POSITIVE range <» of NODE; 

— nodel i sTfjtmizwmwt^n&m^nx 

NODE L I ST^IjHBtt** 

procedure Const rue tTree (ROOT: inout LINK); 
TAKEN : INTEGER:=1; - -)V— ! 
I 

whi le (TAKEN (Number of nodes in the network) loop 
AddLevel (ROOT (TAKEN); 
end loop; 

end Cons true tTree; 

procedure AddLevel (ROOT: inout LINK, TAKEN: inout INT 
EGER) ; 

i : INTEGER; 

NbLeaves: INTEGER :=0; 
begin 

Sl!VU— ©T^TOU— • ■ ■ 

if (ROOT. NbLeaves) 0) then 
begin 
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for i in 0. .NbLeaves loop 

AddLeve 1 (ROOT. LEAVES (i) , TAKEN) ; 

end loop; 

end; 

else 

begin 

--^ti\tv—y^&& ■ ■ - 
— ■ y-^yv-zmmr § 

for i in all indexes of NODELIST loop 
10 if LinkExists (NODEL I ST (i). NAME, ROOT. NAME) then 
if NODEL I ST ( i ) . TAKEN-FALSE then 
begin 

— 

new(R00T. LEAVES (NbLeaves) ) ; 

ROOT. LEAVES (NbLeaves) . NAME : ^NODELIST (i) . NAME; 

ROOT. LEAVES (NbLeaves) . connec t ivi ty:=NODELIST(i). co 

nnectivity 

NODEL I ST (i). TAKEN :=TRUE; 
NbLeaves : =NbLeaves+l ; 
20 TAKEN :=TAKEN+1; 
end; 
end if; 
end if; 
end loop; 
end; 
end if; 

end Cons true tTree; 

C©#)H^OJiW^fflLtt*©±5ft»ftia 

new (ROOT) ; 
30 ROOT. NAME : -NODEL I ST (0). NAME; 

ROOT. connectivity: =N0DEL I ST (0) . c onne c t i v i t y ; 
ConstructTree(ROOT); 
[0 14 6] (2) 

type CELL 

type LINKis access CELL 

type CELL is 

record 

NAME : STRING(20) ; - - / - F CD£ m 

40 connect ivi ty: INTEGER; - - /— F©ffiffitt 

SUBAREA : INTEGER; - - / - F^JS"T S*9*^X U 7 
NbLeaves : INTEGER; - - £ 0 / - F <£> T J - 
LEAVES : array (POSITIVE range <» of LINK; 
end record; 

-;pf^ 

- - IJ-^X U70 teA y ^ > s a 
procedure Classify(R00T: inout LINK, SUBAREA: inout I 
50 NTEGER) 
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GlobalLeaves:INTEGER:=0; 
i : INTEGER; 

Begin 

for i in 0. . ROOT. NbL eaves loop 
if ROOT.LEAVES(i)/=null then 
if ROOT. LEAVES ( i) . LEAVES=0 then 

- - zLtv&±my u — (D u -7 -ess 

GlohalLeaves:=GlobalLeaves+l; 
end if; 
end if; 
end loop; 

for i in 0. . ROOT. NbLeaves loop 
if ROOT. LEAVES (i)./=null then 
if ROOT. LEAVES (i).LEAVES=0 then 
if GlobalLeaves>l then 

ROOT. LEAVES (i) . SUBAREA : =SUBAREA ; 
else 



ROOT. LEAVES ( i ) . SUBAREA : =0 

end if; 

else 

— /t^^3p— >^LTv-^-r§ 

ROOT. LEAVES (i).SUBAREA=0; 
end if; 
end if; 
end loop; 

if GlobalLeaves)l then 
SUBAREA: =SUBAREA+1; 
end if; 

for i in all indexes corresponding to roots of sub 
-trees loop 

CI ass i f iy (ROOT. LEAVES (i) , SUBAREA) ; 
end loop; 
end Classify; 

CI ass i fy (ROOT, 1) ; - - h% 3^ttttBS«Hfcy U-<D 
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201 y-F 
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2 0 3 T^-feX- y-F 

204 y^-kx- y-F 
2 0 5 r^-fex- y-F 

206 y-F 

207 y-F 
2 0 8 y-F 

209 h7>2 
2 1 o T^irx 
211 y y% 

40 2 1 2 3.— If ■ *y 

2 i 3 

214 D-M-XUT-^^h^ (LAN) 

2 1 5 T^U^r— >3 > • U— A 

2 1 6 «lrt£ftf| (PBX) 

2 1 7 tf^t • +h-A* 
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